Abstract-The traffic jam frequently occur in a large town and city caused by the crowd of vehicle and many traffic light within short distance. Normally, the emergency vehicle could not reach the destination during emergency due to heavy traffic. To overcome this problem, this project has been developed using vision sensor based on Camera-closed Circuit Television (CCTV) to search for emergency vehicles on the road. The existence of an emergency vehicle will be captured by CCTV and the traffic light will be controlled by the intelligent system. This paper presents the analysis of data acquisition process to determine the best position and angle to capture the video. Hence this paper show with suitable position and angle of the camera, it contribute 94% accuracy to the system.
INTRODUCTION
Stoplights, traffic lamps, traffic signals are common known for a traffic light. The traffic lights are signalling devices positioned at road intersections, pedestrian crossings and other locations to control competing flows of traffic. In addition, traffic lights today are installed in most cities around the world. In designing an intelligent traffic lights control using vision system, the most important thing to consider is to prevent any traffic disturbance and make emergency vehicles pass by the traffic light smoothly. To achieve these objectives, a smart system needed which use vision sensor to take data, identify the appearance of emergency vehicles, process the data and send signal to make the system activated. This system is used to decrease time taken for emergency vehicles reach their destination.
Most countries in the world come out with the incident management systems, traffic monitoring and control system and so on to move emergency vehicles to the scene of the accident quickly and safely as well as to relieve traffic congestion by reducing response time (the running time to the scene).
Jae Bong Yoo, Jihie Kim and Chan Young Park stated that, in order to reduce additional cost and time for rescue and guarantee the safety of emergency vehicles, the idea is to allow emergency vehicles to reserve a road on a freeway for arriving to the scene of the accident quickly and safely using ubiquitous sensor networks [1] . New idea comes out from the research paper which is to reserve one lane from three lanes of road which has low density of car for the emergency vehicles when emergency cases happen. From Fig. 1 , an emergency condition occurs at the section of roadside sensor RN-1. Incident detection module in the incident management server is executed to detect a traffic incident by analysing the information received from roadside sensors. After that, the incident management server finds out the lowest density lane for emergency vehicles based on traffic statistic information, and sends other vehicles compulsory concession messages which command all other vehicles on the lowest density lane to yield to emergency vehicles. Next, emergency vehicles which function from combination of the emergency lights and the siren are more effective. But there still need a communication system which can full communicate between emergency vehicles and the drivers of other vehicles. So the emergency vehicles can communicate and send the warning messages to neighbouring vehicles periodically to inform them about its current position and speed. This system is discussed by Andreas Buchenscheit, Florian Schaub, Frank Kargl, and Michael Weber [2] .
Masters, Lam and Kam Wong proposed two incident detection algorithms namely the All Purpose Incident Detection (APID) algorithm and the Double Exponential Smoothing (DES) algorithm [3] . These algorithms are developed for Advanced Traffic Management Systems (ATMS) to detect incident early. Then, ATMS will provide the means for local transportation officials to monitor traffic conditions, adjust traffic operations, and respond to accidents.
The proposed systems in previous researches were done to ensure the emergency vehicle to reach the incident scene immediately to save the life of people involve in the accidents. The emergency team needed to save the human life. By using different technologies such as CCTV, loop detector, radar sensors, speed sensors, short message service and Internet hoped that target to reach at the incident scene faster will become true. But, from the observation about technologies and system before, the emergency team cannot pass by the traffic light smoothly and sometimes stuck in traffic at the intersection of the road. Therefore, by developing this system will solve the problems and make the emergency vehicles reach the destination faster, safe and smoothly. Now more than ever, designing an efficient traffic system, moving vast amounts of helping goods quickly and safely across great distances is one of our most pressing needs.
This paper describes by Farah Mahmood, AzzamulAsar, and Adnan Mahmood on how the already developed fleet management and remote sensing technologies can be merged together to form an efficient disaster management system [4] . In this research, it consider a situation in which all emergency response vehicles are equipped with a GPS receiver. The receivers continuously receive their location information (latitude, longitude and altitude) from the GPS satellites which is then sent to a remote computer, through either General Packet Radio Service (GPRS) or Global System for Mobile Communications (GSM), which manages all the fleet equipped with GPS receivers. In this way, a central control entity keeps track of all the emergency response vehicles. In case the GPRS network is not available and the GSM network is congested, each emergency response unit must be equipped with satellite communication equipment which can send data directly using Iridium Satellite constellation to the central control. From this system, when there are emergency cases or disaster, people will know the location and team emergency response will come immediately to save life of the human. It's also helping the government to detect the disaster and do something to help peoples.
II. DATA ACQUISITION PROCESS
The data acquisition process involved three parties; the Fire and Rescue team, Police Traffic Ibu Pejabat Daerah (IPD), and Health Center department of University Malaysia Pahang (UMP). Fig. 2 shows all the emergency vehicles that were available for the data collection process. The vision sensor used for the data collection is video camera instead of normal CCTV due to unavailability. The Sony HandyCam DCR-SR47 is chosen where its specification meets the requirement that was quite similar to CCTV. Data collection was done at the intersection of the busy road in a day time, during peak hour. In addition, there is a pedestrian bridge before the traffic light and it chosen to place the video camera to collect data.
There are three strategic places that can be used for data collection at the intersection of the road as shown in Fig. 3 . First is on the pedestrian bridge, at the right side of the road. Second is on the pedestrian bridge, at the left side of the road. Last, at the centre of the road, one meter before the traffic light. Variety of data collection place is very important to get and test the best data that need to collect.
In plan A, the image or vehicles are recorded from a straight way and the position of the camera is on the pedestrian bridge. As the result, the data taken is from 4.5 meter high. For Plan B, the video camera placed on the pedestrian bridge to record the view of the emergency vehicles before the traffic light at the intersection of the road. From the data, there is a critical situation at the traffic light when the emergency vehicle comes to pass by the traffic light. So, the reaction from the vehicles can be seen and it is one of the data in this project. The height of the video camera is same for the plan B.
For Plan C, the video camera is placed on center of the road to record the view of the emergency vehicles before the traffic light at the intersection of the road. For plan C, the data taken is before the traffic light on the road. The height of the video camera is same with the height of vehicles like lorry etc. It is also important to take data from different angle and position. Then, as a database for the data, a lot of sample needed. In this project, there are three strategic places to record the data. Total overall recorded video is more than 50 samples. The recorded data is following the real situation. More data will make the process to detect the appearance of emergency vehicle can be easily and successful. 
III. DATA ANALYSIS

A. Angle of the Camera-closed Circuit Television (CCTV)
The angle of the camera installed at the intersection of the road will make the data more clear and easy for image processing part to process. In this project, two angles analysed to check the most suitable angle for the CCTV that will installed before the intersection of the road as shown in Table I . iii) Image captured is clear but sometimes it may take a sometimes to captured the image if there are big vehicles like lorries in front of the emergency vehicles.
iv) The processing time can be extend and more accurate.
From these two situations of angles, the most reliable and suitable for this project is by using the 30 o degree of angle to install the CCTV. One of the advantages that can be used to increase the value of this project; it can capture the image of vehicles far from the traffic light. Because of that, the data will be clearer and it's easier for image processing part. When the camera captures the video faraway and the area cover is large, by using image processing technique, the process to detect the appearance of emergency vehicles is better and good compare to the 45 o degree of angle which make the process to detect the emergency vehicles more difficult. Then, when the CCTV covers large area, it will give more time for image processing part to process the video to detect the emergency vehicles. In addition, there are more techniques of image processing can be apply and its will make this system more accurate. 
B. Software Development
Next part is software or system development. We were use 2nd Generation Intel® Core™ i5-2300 CPU @ 2.80GHZ processor and MATLAB environment for software development. Using MATLAB, all the image processing process can be done because this software support image processing tools and computer vision tools which provides a comprehensive set of reference-standard algorithms and graphical tools for image processing.
From the video recorded by the video camera, the video will convert to frame by frames of images. From the frames of image, the image processing technique can be applied to detect the emergency vehicles from all the vehicles on the road. The difference of emergency vehicles with other vehicles is the emergency light on those vehicles. Using this feature, image processing will differentiate the emergency vehicles from other vehicles. Detail explanation on this part will be discussed in different paper.
IV. CONCLUSION
Developing a system to detect emergency vehicles from all vehicles on the road is not an easy work. Intelligent Traffic Light Control for Emergency Vehicles Using Vision Sensor is a great system that will give important value to all people in this world. This system develop to make the emergency vehicles pass by the traffic light smoothly and indirectly will make the emergency vehicles reach the emergency site faster, hence many lives can be safe.
As discuss in this paper, we can develop an efficient system if the data taken was good enough and give a lot of information for further process. Base on our analysis and observation CCTV with 30 o degree of angle can make the Intelligent Traffic Light System more efficient and accurate better than the CCTV with 45 o degree of angle. For further research data collection in different time (at night, early morning) and different weather and should be taken to enhance the system performance so that it more flexible and reliable.
